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Claims: 



.A^method jof fabricating an organic light-emitting device , 



which method comprises thfif steps of: 



either]^omin^> by se/f-assembly at least one polymer layer over 



the first electrodor and £omirvg) other than by self-assembly at 
_le.a,sj:_one__layer_o / organic l ight emissive material over the at 

second electrode~for~~tKe~ 



least one polyme^ layer; and (forming ^ 
device over thfe at least one layer of organic light emissive 
material ; 



^o^^ormi^ than by self-assembly at least one layer of- 

organic /i9 ht emissive material over ^the first electrode and 

f^orndxi^by self-assembly at least one polymer . layer over the at 
leastybne layer of organic light emissive material; and ^orming ) 
a second electrode for the device over the at least one polymer, 
la^er . 

2. A meth od acco rding to claim 1, which method further 
comprises ( removing^physisorbed wate r> from the surface of the 
substrate pri£r to forming the at least one polymer layer. 

3. A method according to claim 2, wherein the physisorbed water 
is R emoved by heatin g>> 

4. A method according to fttfry^fgeee d i n g - -c l -t »m7 which method 
further comprisesCfornong a coupli ng laygr prior to forming the 
at least one polymer/layer.. 



5. A method^according to claim 4, wherein the coupling layer 
is formed (by silylating^the substrate. t ^ A SU^ KJ ^l 
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6. A method according to ^a n y— p g c e ei li- tty" c la i m ; which method 
further comprises preparing the substrate surface such that the 
surface charge of the substrate is pH independent. 



"7; A ~met hod -according— tO/ ^y^pgooadi j igLrg^g jg/.; wherein when the 
substrate comprises amino groups, the method further comprises - 
quaternising amino groups to form positively charged quaternised 
species on the surface. 

8 . A method according t o A a^y°^^eced^» ftg^Ql ai -m> wherein when the 



s ubs t r a t e compr i s e s t hi'o _ l*~gr oups-, — th e— me t ho d— f .u r_t he.r_ .com p rises 



the step of oxidising thiol groups to form negatively charged 
species on the surface. 

9. A method according^ *|B/^«a ay - pgeutfd li iy ' U lai ' M , wherein the 




substrate comprises a/glass^ or a plastics material. 



10. A metho^ according to claim 9, wherein the plastics material . 
comprises pne or more of a polyester, a polycarbonate or a 
poly.(ethe/ amide) • 

11. . A method according to ^ny pr eced - ln y x ia-xttf , wherein the at 
least one self -assembled polymer layer comprises one or more 
pairs. of co-operating sub-layers. 

12. A method according to claim 11, wherein . the one or more 
pairs of co-operating sub-layers interact by attractive forces, 
each sub- layer being dissimilar to the other. 

13. A method according to claim 12, wherein. one sub-layer of a 
pair is negatively charged and the other sub- layer of the pair 
is positively charged. 

•14. A method according to claim 11, wherein the one or more 
pairs of co-operating sub- layers interact by donor /acceptor 
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interaction. 

15. A method according to claim 14, wherein the donor/acceptor 
interaction is provided by hydrogen bonding. 



_16 A_me£hpd _^cqrdlng tO/O n y ■■ of. -t r3 m i m r r t TT st tB' t wherein each sub- 
layer of the co-operating pairs of s^-layefs~Ts "0~3-2" nm~thi~ck~- 

17. A method according to^^ ny . pseG o ding - cla i w / wherein the at 
least one polymer layer is 0.3-20 nm thick. 

„ -18. A met hod according to A any - - p re ue Ji - ag claim ? wherein the 
organic material comprises a con jugate"d~po-lymer-- a-nd/o-r— a— low 
molecular weight compound. 

19. A method according to claim 18, wherein the organic material 
compr i s e s ^§€mi^nduct"i ^ cftgjuga ted poly mer) 

20. A method according to claim 19, wherein the organic material 
comprises PPV or a derivative thereof. 

21. A method according to^ay-papeeediuy claim, wherein the at 
least one layer of organic light -emissive material is 30-1000 nm 
thick. 

22. A method of fabricating an organic light -emit ting device 
which method comprises /the steps of: 

forming a first electrode for the device over a substrate; 

either removing tfnysisorbed water from the surface of the first, 
electrode, forming a coupling layer, forming, by self-assembly, 
at least one polymer layer over the. first electrode, and forming 
at least one/ layer of organic light emissive material over the 
at least osfe polymer layer; 

or forming at least one layer of organic light emissive material 
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over the first electrode^ removing physisorbed water from the 
surface of the at lea^t one organic light -emissive material, 
forming a coupling lay^r, and forming, by self-assembly, at least 
one polymer layer ovix the at least one layer of light emissive 
material; and / j 



"forming a secbnd/e'lect rode "for the" device "over the at least one 
layer! of light Emissive material. 

23 . A method according t o^^tfry-py oeQ ding — oJ. a ip s, wherein the at 
least one polymer layer has an electronic and/or optical property 
that varies across the thickness of the layer. 



24. A method according to claim 23, which method additionally 
comprises the step of processing the at least one polymer layer 
to form the spatial variation in the electronic and/or optical 
property. 

25. A. method according to claim 24, wherein the at least one 
polymer layer comprises a conjugated material and the step of 
forming the spatial variation in the electronic and/or optical 
property comprises reducing the degree of conjugation of the . 
conjugated material. 

26. A method /according to claim 24 or c laim 35 y wherein the step 
of processing the at least one polymer layer comprises exposing 
the polymey layer to a reactive agent to promote a chemical 
reaction ip the transport layer. 

27. A method according to claim 26, wherein the reaction is an 
oxidation or reduction reaction. 

28. A method according to claim 26 o - s »Gl - a -jbn H-&? , wherein the 
reactive agent is an oxidising agent. 
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29. A method according to ^any of cla 4ffi&-^6-^/ wherein the agent 
is oxygen. 

30. A method according to A aa y o f - c -la im s -26^ 53, wherein the agent 
i^_in_the_f ornv _o.f . _a_pl.a.s.ma_. : 



31 ^~T^~methodT according to claim 23, wherein the step of forming 
the at least one polymer layer comprises forming the polymer . 
layer in a state in which the electronic and/or optical property 
varies across its thickness. 

32 . A meth j?d_a£_ordjji^ 31 , wh_r^n_Jfch^BPJ^^ 
is deposited in a series of sub-layers. 

33. A method according to claim 31 eg-ei a iui S3 *, wherein the 
polymer layer is deposited in the form of a series of bilayers 
each containing two sub-layers of different materials. 

.34. A method according to^4^^*ar^^ wherein the 

polymer layer is deposited so as to comprise a series: of sub- 
layers of a material which each differ in the electronic and/or 
optical property. 

35. A method according to claim 34, wherein the sub-layers of 
a material are graded in the said property across the thickness 
of the polymer layer. 

36. A method according to claim 34 e^-rfra^m-=^, wherein the 
material comprises poly (styrenesulphonic acid). 

■ 37. A method according to^^^i^-34^6, wherein the sub- 
layers are doped so as to achieve the difference in the. 
electronic and/or optical property. 

38. A method according to claim 36 ^E-©iai!R^^, wherein in at 
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least some of the sub-layers the poly (styrenesulphonic acid) is 
doped with poly (ethylenedioxythiophene) . 

$r 39. A method according to^aay^-e4- claims — 23 3-fr? wherein said 
p,tp.P5jdLy_jJL£ 1 l •"•gy-lfyfl J?*.*? 1 •'WffY level distribu tion . . • 

40. "A method according to claim "39"," wherein said "property "is • 
ionisation potential. 

> 41. A method according to ^a - ny of claims 23"4fr ? wherein in a . 
direction from the first electrode to the light emissive layer 
t he io nisation potential o f the polymer la y er varies a way from 
the conduction band of the first electrode. 

fa 42. A method according to ^y of o Ii t hbs— t^fl, wherein in a. 
direction from the first electrode to the light emissive layer 
the ionisation potential of the polymer layer varies towards the 
HOMO level of the light emissive layer. 

43. A method according tcvsa wy ul ilainu, 2>-* 2°, wherein the 
optical gap of the light emissive layer varies in a direction 
from the first electrode to the second electrode. 

44. A method of preparing a surf ace Aaving a pH dependent 
surface charge prior to self -assembly, Which method comprises the 
step of treating the surface such that the surface charge is pH 
independent . / 

45. A method of preparing a i^fgg comprising amino groups 
prior to self-assembly, whi^h tn^ho^ comprises the step of 
quaternising the amino groups, ^ ' 

46. ' A method of preparing a surface comprising thiol groups 
prior, to self-assembl/ which method comprises, the step of 
oxidising the thiol groups. 
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47. An organic light emitting device, obtainable according to 
'afmethod as defined in any preceding claim. 



^4~8T> A n orga nic light emittin g ^e^igel_c<o.mp.r.is.incr-;— at— least— ©ne- 
layer of organic light -emissive material between a first 

— etectrode""aLrid~a; ~se~colid e l^t:"rode~tKen^ Te"ast "one organic light - 
emissive material(having been formed other than by self -assembl^; 
and at least one polymer layer between, one of the first and 
second electrodes and the at least one organic light -emissive 
material, the at least one polymer layer being formed by self- 
assembly. 



49. An organic light emitting device according to claim 48, 
wherein the at least one polymer layer has an electronic and/or 
optical property that varies across the thickness of the layer. 
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